WATER RESOURCES DATA FOR NEW YORK, 2002
Vol une 1.--Eastern New York excluding Long |sland

I NTRODUCTI ON

Wat er-resources data for the 2002 water year for New York consist of records of stage, discharge, and
water quality of streans; stage, contents, and water quality of |akes and reservoirs; and ground-water
levels and water quality. This volunme contains records for water discharge at 147 gagi ng stations; stage
only at 8 gaging stations; stage and contents at 4 gaging stations, and 18 other |akes and reservoirs; water
quality at 29 gaging stations; and water |evels at 14 observation wells. Also included are data for 32
crest-stage partial-record stations. Additional water data were collected at various sites not involved in
the systematic data-collection program and are published as miscell aneous neasurenments and analyses in this
volune. Surface-water, ground-water, and water-quality data at all sites are listed in Eastern Standard
Time (EST), unless otherwi se noted. These data, together with the data in Volumes 2 and 3, represent that
part of the National Water Data System operated by the U S. Geol ogical Survey in cooperation with State,
Muni ci pal, and Federal agencies in New York.

Records of discharge and stage of streans, and contents and stage of |akes and reservoirs, were first
published in a series of U 'S. Geol ogical Survey water-supply papers entitled, “Surface Water Supply of the
United States.” Through Septenber 30, 1960, these water-supply papers were in an annual series and then
in a 5-year series for 1961-65 and 1966-70. Records of water quality, water tenperatures, and suspended
sedi ment were published from 1941 to 1970 in an annual series of water-supply papers entitled “Quality of
Surface Waters of the United States.” Records of ground-water |evels were published from 1935 to 1974 in
a series of water-supply papers entitled “Gound-Water Levels in the United States.” Water-supply papers
may be consulted in the libraries of the principal cities and universities in the United States or may be
purchased fromthe U S. Geol ogical Survey, Branch of Distribution, 604 South Pickett Street, Al exandria,
VA 22304.

Since the 1961 water year, streanflow data and since the 1964 water year, water-quality data have been
rel eased by the Geol ogi cal Survey in annual reports on a State-boundary basis. These reports provided rapid
rel ease of water data in each state shortly after the end of the water year. Through 1970 the data were
al so released in the water-supply paper series nentioned above.

Streanfl ow and water-quality data beginning with the 1971 water year, and ground-water data begi nni ng
with the 1975 water year are published only in reports on a State-boundary basis. Beginning with the 1975
wat er year, these Survey reports carry an identification nunber consisting of the two-letter State abbre-
viation, the last two digits of the water year, and the volume nunber. For exanple, this volunme is iden-
tified as “U. S. Geol ogical Survey Water-Data Report NY-02-1." Water-data reports are for sale in paper
copy or in mcrofiche by the National Technical Information Service, U S. Departnent of Comerce,
Springfield, VA 22161.

Addi tional information, including current prices for ordering specific reports, nmay be obtained from
the District Ofice at the address given on the back of the title page or by tel ephone (518)285-5600.

COOPERATI ON

The U.S. Ceol ogical Survey and organi zations of the State of New York and ot her agencies have had co-
operative agreements for the systematic collection of water records since 1900. Organi zations that assisted
in collecting data included in Volume 1, water year 2002, through cooperative agreenent with the Survey
are:

Board of Hudson River-Black River Regulating District
City of New York, Departnent of Environmental Protection
County of U ster, County Legislature

Green Island Power Authority

La Chute Hydro Conpany, Inc.

New York Power Authority

New York State Departnent of Environnental Conservation
New York State Departnent of Transportation

Rel i ant Energy (Orion Power New York)

Village of Nyack

Assi stance in the formof funds for collecting records at gaging stations published in this report was
al so given by the follow ng:

U S. Departnent of Energy
The follow ng nunicipalities, organizations, and agencies aided in collecting records:

M rant New York, Inc.

Nat i onal Weat her Service

OCswegat chi e River-Cranberry Reservoir Conmi ssion
Pl at t sbur gh

Uni ted Water New York

Utica Board of Water Supply

Organi zations that supplied data are acknow edged in station descriptions.
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Surface Water

The 2002 water year brought no major floods to eastern New York. The | ate-season snowpack caused no spring
fl oods because the cool, dry weather allowed the snow to nmelt gradually. A 2001 drought watch in New York was
expanded from 8 southern counties in August 2001 to 21 southern counties by Novenber 2001, and was extended to
nearly the entire state by February 2002. Drought watches and warni ngs conti nued t hroughout the 2002 water year in
much of southeastern New York but were cancelled in the rest of the State in June 2002.

Streanfl ow during the 2002 water year in eastern New York ranged from above normal to well bel ow normal (fig.
1). Streanflow was highest (90 to 120 percent of nornal) in the Adirondack Muntains and Mohawk River Valley, and
|l owest (30 to 50 percent of nornal) in the eastern Catskill Muntains and | ower Hudson River Valley.

Contents of the New York City reservoir systemwere well bel ow normal throughout the water year. The dry sunmer
and fall of 2001 caused the reservoir contents to decrease to 40 percent of normal during the 2001-02 winter.
Above-nornmal rainfall fromApril through June raised reservoir contents to 90 percent of normal before the dry
summer | owered themto about 85 percent of normal by the end of Septenmber (fig. 2A). The volunme of water in the
G eat Sacandaga Lake was within 10 percent of the |ong-term (1931-2001) average during the fall and winter (fig.
2B); snownelt during the followi ng spring raised the contents to 90 percent of capacity in May. The reservoir
contents declined through the spring and summer but were about 10 percent above normal through June, then remained
about normal through Septenber.

A. NEW YORK CITY RESERVOIR SYSTEM B. 01323500-GREAT SACANDAGA LAKE AT
CONKLINGVILLE

100 100

E 75 75
3]
g
S

w 50 50
o
et
P4
3]

o4 25 25
w
o

0

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

EXPLANATION
D Average month-end contents

. Month-end contents during

2002 water year

Figure 2.--Comparison of percent of capacity of average month-end reservoir contents and month-end
contents during 2002 water year for two selected reservoir systems in eastern New York.

Monthly runoff at sel ected streanfl ow gagi ng stations during 2002, and the average nmonthly runoff at each site
during 1940-2001, are plotted in figure 3. Monthly runoff was generally 1 to 2 inches bel ow normal in southeastern
New York through April.

Dai | y- di scharge hydrographs for the 2002 water year at two unregul ated gaging stations in eastern New York,
Wappi nger Creek near Wappingers Falls in Dutchess County and West Branch Oswegatchie River near Harrisville in St.
Law ence County, are presented in figures 4 and 5, respectively. The drought caused streanfl ow at Wappi nger Creek
to be well bel ow the 75-percent exceedence | evel (percentage of tine that a given discharge is equal ed or exceeded)
from Sept enber through May. Rainfall in May and June contributed to above normal runoff during those nonths, but
drought conditions returned fromJuly through Septenber. Streanflow of West Branch Oswegatchee River increased to
wel | above the 25-percent exceedence level many tines during the year; the periods of bel ownormal flow occurred
nostly from July through Septenber.

The summer drought of 2001 continued into the 2002 water year. COctober precipitation averaged 1 to 3 inches
bel ow normal fromthe central Adirondack Mountains to the | ower Hudson Valley; only the St. Lawence Valley had
near-nornal precipitation. Air tenperatures were 1 to 4°F above nornal throughout eastern New York, except in the
| ower Hudson Vall ey, where they were slightly below nornal. Scattered snowfall occurred in the Adirondack and
Catskill Muntains. October runoff was about 30 percent of normal in the | ower Hudson Valley and Catskill Muntains
but was normal in the north. The New York City reservoir contents were at 85 percent of nornal, whereas the G eat
Sacandaga Lake contents were nornal.

Noverber 2001 was the third-warnest and second-driest Novenber in 107 years of record. Tenperatures ranged from
3 to 8°F above normal, and precipitation was generally 2 to 4 inches below normal. Only the northern tier received
nornmal ampunts of precipitation. Very little snow fell throughout the region, and this was the first snowfree
Novenber at Buffalo in 122 years of record. Streanflow south of the Adirondack Muuntains remained 1 to 2 inches
bel ow normal, but was normal to the north. The | ow streanfl ow decreased the contents of the New York Cty
reservoirs to 75 percent of nornal, but the Great Sacandaga Lake contents at the end of Novenber were nornal.
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Figure 1.--2002 water year runoff as a percentage of the average annual runoff for
1940-2001 for eastern New York excluding Long Island.
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01321000 - SACANDAGA RIVER NEAR HOPE
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01350000 - SCHOHARIE CREEK AT PRATTSVILLE
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01334500 - HOOSIC RIVER NEAR EAGLE BRIDGE
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D_ 01372500-WAPPINGER CR NR WAPPINGERS FALLS
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F_ 04256000 - INDEPENDENCE R AT DONNATTSBURG

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

H . 04270000 - SALMON RIVER AT CHASM FALLS
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EXPLANATION
[0 Average monthly runoff for 1940-2001

. Monthly runoff for 2002 water year

A.to |. Gaging station locations
shown on figure 1

Figure 3.--Comparison of monthly runoff (in inches) for 2002 water year and average monthly runoff for
1940-2001 for selected gaging stations in eastern New York (site locations are shown on figure 1).
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War m weat her conti nued t hrough Decenber 2002 and nade this the warnest Decenber on record. Tenperatures were 7
to 11°F above normal throughout the region. Tenperatures in the 60s and | ower 70s were common throughout the State
but dropped to near normal by the end of Decenber. Precipitation in eastern New York averaged slightly bel ow nornal
except for a massive | ake-effect snowstormthat |asted from Decenber 24 through January 1 and dunped 80 to 120
inches of snow on the Tug Hill Plateau. Streanflow for Decenmber was bel ow normal throughout eastern New York. The
Great Sacandaga Lake contents were normal at the end of Decenber, at which tine the New York City reservoirs were
at only 60 percent of normal.

Eastern New York’s warm w nter weather continued through January. Tenperatures ranging 8 to 13°F above nor nal
were recorded throughout the region. Monthly precipitation was close to normal in the north but gradual |y decreased
southward to 3 inches below normal in the | ower Hudson Valley. Streanflow was slightly bel ow nornal throughout the
region. The New York City reservoir contents were at 50 percent of normal, which was 40 percent of capacity by
January 31; the Great Sacandaga Lake contents were only slightly bel ow nornal by the end of January.

The warm tenperatures of February made this w nter (Decenber-February) the warnest statewide in 107 years of
climate record. Tenperatures during the nonth ranged 5 to 8°F above normal. Precipitati on was near nornmal throughout
the region. Streanflow increased to about 1/2 inch above nornal throughout the region except in the | ower Hudson
Val | ey, where the drought continued. Reservoir contents were normal in the north, wheras the Catskill and Croton
reservoirs were at 50 percent of capacity (normally 83 percent by the end of February).

March 2002 was the eigth consecutive warner-than-normal nmonth recorded in the State. Tenperatures averaged 1
to 3°F above normal, and precipitation was within 1 inch of nornal. Continuing bel ow nornal precipitationin extreme
sout heastern New York resulted in drought conditions, as defined by the New York State Drought Management Task
Force. Streanflow was about 1 inch above normal north of the Mbhawk Valley, below normal to the south. Runoff at
Wappi nger Creek was about 3 inches bel ow norrmal. The New York City reservoir systemwould nornally be at 90 percent
of capacity by the end of March, but this year the systemwas at only 60 percent of capacity. Content of the G eat
Sacandaga Lake was at 50 percent of capacity, which is normal for late winter before snownelt begins.

War mer -t han-normal tenperatures were recorded throughout eastern New York during April. A 3-day heat wave
during midnonth broke many | ong-termrecords throughout the Northeast. Many areas experienced tenperatures above
90°F. Above-normal precipitation helped to alleviate drought conditions in southeastern New York, but streanflow
remai ned bel ow normal in the Catskill Muntains and | ower Hudson Valley. Snowrelt hel ped to maintain normal
streanflow north of the Mdhawk Valley. The New York City reservoir system normally full in April, was at only 65
percent of capacity by April 30. The Great Sacandaga Lake contents increased to 85 percent of capacity.

Cool er and wetter-than-nornal conditions prevailed throughout eastern New York during May. Tenperatures were 3
to 5°F bel ow normal, and npst areas received 1 to 2 inches of excess rainfall. Al streanflow gaging stations
recorded above-normal runoff. This was the first month of the 2002 water year in which many streanfl ow gagi ng
stations south of the Mhawk Valley recorded above-normal runoff. Reservoir contents increased 20 percent and 10
percent in the south and north, respectively.

Normal tenperatures returned in June. Rainfall was abundant (4 to 9 inches) and ranged fromnore than 3 inches
above normal in the Lake Chanplain region to 1 inch above normal el sewhere and eased the drought conditions
somewhat throughout eastern New York. Runoff remmined 1 to 2 inches above normal across the region. Reservoir
contents increased but were still about 10 percent below normal in the New York City system The Geat Sacandaga
Lake contents were above normal —at 85 percent of capacity.

Dry conditions returned during July;, nost of the area received only about half of the normal 4 inches of
rainfall, and the Mohawk Valley received only 25 percent of the expected ambunt. July al so was hot; many areas
sweltered in the m d-to-upper 90s, and scattered readi ngs of 100°F were recorded t hroughout the State. The heat and
lack of rainfall caused the flow of many rivers to drop bel ow normal. Streanflow decreased, in all but the northern
tier region, where it renmmined above normal. Reservoir contents decreased about 10 percent but stayed within the
normal range.

Rai nfall in the Adirondack Mountains and fromthere northward was 2 to 3 inch bel ow normal in August. Wldfires
in the Adirondack Mountains pronpted the New York State Departnment of Environnental Conservation to inpose a fire
ban on all State | ands. Tenperatures ranged from2 to 3°F above nornal; the National Wather Service reported a high
tenperature of 104°F at West Sand Lake in Renssel aer County on August 15, and tenperatures in many other towns
t hroughout eastern New York reached the nmid-90s on several days during the nonth. Streanfl ow t hroughout eastern New
York was 20 to 50 percent below normal. Reservoir contents were nornmal in the Great Sacandaga Lake but 20 percent
bel ow normal in the New York City reservoir system

The 2002 water year ended with the third-warnmest Septenber on record. Tenperatures ranged from 2°F above nor mal
in the southeast to 7°F above normal in the north. Eleven of the last 12 nonths in New York State were warner than
normal ; only May was cool er than normal. Rainfall was close to normal throughout the region during Septenber, and
runof f was nornal except south of the Adirondack Mountains where it was about half an inch bel ow nornal. The G eat
Sacandaga Lake contents remai ned normal, whereas the New York City reservoir contents remained about 15 percent
bel ow normal .

Runof f recorded by many streanfl ow gagi ng stations in southeastern New York during the 2002 water year was 7
to 15 inches less than nornmal. These departures are significant in that average annual yields range from24 to 30
i nches.

Wat er alit

The water-quality data presented herein include water tenperature, specific conductance, and concentrations of
nutrients, major ions, pesticides, polychlorinated biphenyls (PCB s), and sedinment at sel ected ground-water and
surface-water sites in New York State. Additional water-quality data are periodically collected for other prograns
or projects and are usually published in separate project reports.
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Data on water-surface el evation, specific conductance, and water tenperature were collected fromthree sites
in the Hudson River estuary (bel ow Poughkeepsie, at South Dock at West Point, and south of Hastings-on-Hudson) and
were anal yzed to locate the salt front (saltwater/freshwater interface), defined as the | ocation where the specific
conductance is 500 microsiemens per centineter at 25.0°C (pS/cn). Water-surface el evation and tenperature at Pough-
keepsie were within the range reported for period of record (1992-2002), but the naxi mum specific conductance
(2,900 pS/cmon Septenber 8) exceeded the previous nexi mum (1995) for the period of record. All data at West Point
were within the range for the period of record (1991-2002). Water-surface elevation and specific conductance at
Hasti ngs-on-Hudson were within the range reported for the period of record (1992-2002), but the nmaxi mumwater tem
perature (29.5°C on August 2 and 4) exceeded the previous naxi mum (1999) for the period of record. The salt front
in 2002 noved within a 51-nmile range—from 30 to 81 niles upstreamfromthe Battery in New York City. This upstream
novenent has been exceeded only once during 10 years of data collection; in 1995 the salt front noved upstream as
much as 82 miles upstreamfromthe Battery. The salt front reached or passed the Poughkeepsi e gage (01372058, 72.3
m | es above the Battery) on 94 days in water year (W) 2002 and on 51 days in W 1995.

Daily m nimum maxi mum and nmean water-tenperature data were collected at six sites in the Hudson R ver Basin
and 12 sites in the Del aware River Basin. The maxi numrecorded water tenperature at sites in the Hudson River Basin
was 29.5°C on August 2 and 4 at the Hudson River south of Hastings-on-Hudson. The maxi nrumrecorded water tenperature
at sites in the Del aware River Basin was 32.0°C on July 4 at the Del aware Ri ver above Lackawaxen River near Bar-
ryville. Water-tenperature naximunms in the Hudson River Basin for the period of record were exceeded at the Diver-
sion fromthe Schoharie Reservior (1997-2002) on August 6 (24.0°C) and Esopus Creek at Col dbrook (1996-2002) on
August 3 and 19 (26.5°C). The water-tenperature maxi mumin the Del aware River Basin for the period of record (1993-
2002) was equal ed at the Del aware Ri ver near Hankins on July 3 and 4 (27.5°C). Water tenperatures at all other sites
were within the ranges reported for the period of record.

Wat er sanples were collected in the upper Hudson River to nonitor novenent of PCB s and sedinent. Periodic PCB
data were collected at Fort Edward, Stillwater, and Waterford from Qctober through March. Daily sediment-concentra-
tion sanples were collected at Stillwater from October through March, and at Waterford from Cct ober through Septem
ber. Mst (65 percent) of the PCB concentrations were below the method detection linmit of 0.005 nicrograns per
liter, and all PCB concentrations were within the range reported for the period of record (1975-2002) at each site.
A new m ni rum dai |l y nean suspended- sedi nent di scharge at the Hudson River at Stillwater occurred on January 4 (3.3
tons per day); all other daily nean suspended-sedi nent di scharges were within reported ranges for the period of
record (1977-2002) at both sites.

Water-quality data from23 ground-water sites in the Mohawk River Basin were collected in co-operation with the
New York State Departnent of Environmental Conservation. These data describe the ground water’s physical properties
and concentrations of najor ions, nutrients, heavy netals, volatile organic conpounds, agricultural pesticides, and
pesti ci de-degradati on products.

Data col l ected for the Hudson Ri ver Basin NAWQA program descri be the physical properties and concentrations of
pesticides, sedinent, nutrients, and nmajor ions, at four surface-water sites in the basin. Data collected for the
St at ewi de Pesticide Monitoring Project describe the concentrations of pesticides and pestici de-degradati on products
at 6 ground-water sites and 10 surface-water sites statew de and are published in volune 3 (western New York). Data
collected at 10 sites on reservoirs for the New York City Reservoir Pesticide Mnitoring Project and at the Pough-
keepsi e water-treatnment plant characterize pesticide concentrations in water used for public drinking-water sup-
plies. Data fromthe Croton Pesticide Mnitoring Project describe the concentrations of pesticides and pesticide-
degradation products of 30 surface-water sites in the Croton R ver basin that receive urban and residential runoff.

Suspended- sedi nent concentration sanples were collected at the Hudson Ri ver bel ow Poughkeepsie in cooperation
with the New York State Departnent of Environmental Conservation for the Poughkeepsie sedi ment project. Data were
collected to characterize suspended sedi ment concentrations at a w de range of stream fl ow conditions.

Surface-water data were collected at two sites in the Delaware River Basin in New York for the Pennsylvania
Water-Quality Network. The data describe the water’s physical properties and concentrations of major ions, nutri-
ents, heavy netals, and organic carbon.

G ound Water

Ground-water |evels in shallow, water-table aquifers under natural (nonpunping) conditions in eastern New York
typically show a seasonal pattern of change during the water year. Water levels rise in response to aquifer
recharge fromprecipitation. Rates of aquifer recharge vary locally and are affected by many factors, including the
timng and anount of precipitation, the rate of evapotranspiration, the soil-noisture content, and the amount of
local runoff. Evapotranspiration includes physical evaporation, transpiration by vegetation, and ground-water
evapotranspiration. Recharge typically is greatest during the late fall and fromearly to md-spring, when transpi-
ration is mniml, and the ground is not frozen. Water levels rise during the spring in response to recharge and
general ly exceed those that occur in the fall, primarily because the nelting snowpack provi des additional recharge.
Water |evels decline during the late spring and sumrer, when plant growh and water tenperatures increase the rate
of evapotranspiration and thereby reduce the rate of recharge. Storns, if of sufficient intensity and duration, can
provide mnor recharge to shallow aquifers during summer. Precipitation in New York is (on the average) fairly
evenly distributed by nonth; thus, the annual summer decline in ground-water levels is due primarily to the
decrease in recharge that results fromincreased evapotranspiration.

Confined aquifers are | ess responsive to recharge events than water-table aquifers. Water levels in confined
aqui fers generally show a subdued and del ayed water-|evel response to recharge events because their hydraulic con-
nection to the overlying unconfined aquifers is indirect. Changes in atnospheric pressure can cause transient, but
significant, water-level changes in wells that tap confined aquifers.
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The mi ni num maxi rum and nedi an long-termnonthly water levels and the water |evels at seven sel ected obser-
vation wells during the 2002 water year are plotted in hydrographs in figure 6. The hydrographs for well A-654 in
Al bany County (east-central New York) and well Du-1009 in Dutchess County (southeastern New York) illustrate sea-
sonal water-level fluctuations in water-table, sand and gravel aquifers. Water levels in well A-654 were bel owthe
medi an t hroughout the 2002 water year. Water levels in well Du-1009 were bel ow the nedian for npst of the water
year except during April through June when |levels were at or above the nedian.

Well QCe-151 in Oneida County (northern New York), St-40 in St. Lawence County (extrenme northern New York),
and W533 in Washi ngton County (east-central New York) al so reflect seasonal fluctuations in water-table, sand and
gravel aquifers. Water levels in well Oe-151 were at or bel ow the nedian during nost of the water year except in
m d- March through m d- May, when they were above the nedian. Water levels in well St-40 were at or above the nedi an
for the water year, except during the beginning and end of the water year when they were bel ow the nedian. Water
levels in well W533, which was re-established back into the network during the 2002 water year, started above the
nmedi an in June before dropping slightly below the median during July through Septenber.

Water-level conditions at well C-145 in dinton County (extreme northeastern New York) and Ro-18 in Rockl and
County (southeastern New York) illustrate seasonal fluctuations in senmi-confined, bedrock aquifers. Water levels
in well C-145 were bel ow the nedi an during nost of the water year except in May and June, when they were at or
above the nedi an. New period-of-record nonthly mninmumwater |levels were neasured in well d-145 for Cctober
t hrough February and Septenber. Water levels in Ro-18, which was re-established during the 2002 water year, were
at or below the nedian for May through Septenber.

In summary, the ground-water |evels generally were bel ow the | ong-term nedian during the 2002 water year
except during the spring recharge period when they were at or above the nedian.
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Data prior to Aug. 2002 is from A-636 which had a period
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1. A-654, Albany County

2. CI-145, Clinton County

T T T T T T T T
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Period of record: July 1926 - Aug. 1945, Oct. 1948 to date
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EXPLANATION

Unshaded areas of graph show monthly
maximums and minimums through 2001

= = = Median water level for period
of record through 2001
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Sitelocation
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Period of record: Mar. 1974 - Aug. 1995, June 2002 to date
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7. W-533, Washington County

Figure 6.--Ground-water levels at selected observation wells in eastern New York.



